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(54) Improved x-ray cassette 

(57) A light weight x-ray cassette formed from Hylite 
which is an aluminum/polypropylene/aluminum mate- 
rial. The cassette comprises: a front panel and a back 
panel formed from the Hylite composite material with 
the front and the back panels being operatively hinged 
together by a hinging element attached to the panels so 



as to form a cavity between the panels; an x-ray film 
contained within the cavity between the first panel and 
the second panel; at least one intensifying screen held 
in contact with the x-ray film; and a latching element to 
open and close the cassette. 
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Description 

FIELD OF THE INVENTION 

[0001] The invention relates generally to the field of 
radiography, wherein conventional silver halide films are 
used to capture radiographic images, and in particular 
to a light tight cassette, for receiving an x-ray film 
between two intensifying screens of the type customar- 
ily described as prompt emission stimulable phosphor 
intensifying screens. 

BACKGROUND OF THE INVENTION 

[0002] In the field of radiography, where conventional 
silver halide films are used to capture radiographic 
images, it is common to enclose an x-ray film, sensitized 
on both surfaces in a light tight cassette, between two 
intensifying screens of the type customarily described 
as prompt emission stimulable phosphor intensifying 
screens. Higher resolution images are produced by 
using an x-ray film sensitized on only one surface, in 
contact with a single intensifying screen. 
[0003] As most radiographic procedures are carried 
out in normal room lighting, a primary requirement for 
an x-ray cassette is to shield the film from exposure by 
ambient light. 

[0004] Since silver halide x-ray films are relatively 
insensitive to exposure by electromagnetic radiation in 
the wavelength range generally referred to as x-rays, 
intensifying screens are utilized to capture and convert 
x-rays into visible wavelength radiation, to which the film 
is relatively sensitive. 

[0005] Prompt emission stimulable phosphor intensi- 
fying screens are manufactured by coating a layer of 
phosphor particles contained in a binder, such as latex, 
onto a smooth substrate. The substrate is chosen to be 
relatively flat, yet flexible, such as a polyester film with a 
thickness in the range of 0.004" to 0.015". The phos- 
phors so chosen for such prompt emission stimulable 
phosphor intensifying screens are selected to absorb x- 
rays in the wavelength range normally used for medical 
x-ray procedures, and to emit visible wavelengths in the 
blue-green part of the spectrum, when said phosphors 
promptly return to their unexcited state, emitting said 
visible light substantially in all directions. 
[0006] If a prompt emission stimulable phosphor 
intensifying screen is held in intimate contact with the 
sensitized surface of an x-ray film, then the light sensi- 
tive film only in close proximity to the point from which 
the emission occurred is exposed by said emission, 
thus sharply imaging each such point, whereas, if the 
surface of the intensifying screen is not in intimate con- 
tact with the film, the light emitted from each point within 
the intensifying screen will spread and expose a larger 
area on the film, overlapping the exposures from adja- 
cent points within the intensifying screen, resulting in an 
unsharp image upon the film. 



[0007] Thus, for cassettes in use as general radiogra- 
phy cassettes, an essential secondary requirement is to 
provide for intimate contact between an intensifying 
screen contained within the cassette and an x-ray film 
5 placed therein. 

[0008] In a normal radiographic procedure, the 
patient, or portion thereof, is placed between an x-ray 
source, and an x-ray cassette containing two intensify- 
ing screens. When the patient is irradiated, the x-ray 
10 beam is selectively attenuated by differences in the den- 
sity of the patient tissue and bone structure. When the 
imaging beam strikes the x-ray cassette, a portion of the 
beam is attenuated by the front panel. The remaining 
imaging beam enters the cassette, where a significant 
75 portion is absorbed by the first intensifying screen, 
which promptly emits visible light against the first sensi- 
tized surface of the film. The remaining x-ray beam then 
passes through the film, causing a small direct expo- 
sure to both sensitized surfaces. The majority ,of the yet 
20 remaining portion of the beam is absorbed by the sec- 
ond intensifying screen, which then emits visible light 
against the second sensitized surface of the film. The 
residual small portion of the imaging beam is further 
attenuated by a thin sheet of lead foil applied to the inte- 
rs rior face of the back panel, leaving only a very small 
fraction of the original beam to escape through the back 
surface of the cassette. 

[0009] To minimize irradiation of the patient, it is desir- 
able to minimize the attenuation of the imaging beam by 

30 non-image forming portions of the x-ray cassette, thus, 
a third requirement for x-ray cassette design is the utili- 
zation, for the front panels of such cassettes, of materi- 
als which do not substantially attenuate an x-ray beam. 
Additionally, such front panels must provide for uniform 

35 attenuation, so as to not alter the pattern of attenuation 
created by the patient. 

[001 0] Materials which are lower in atomic weight are 
more transparent to x-rays, thus beryllium would be an 
excellent material for x-ray cassettes, were it not for its 

40 great cost, and toxicity. Thermoplastic materials which 
are primarily compounds of carbon, hydrogen, and oxy- 
gen are also suitable, although they generally lack 
structural strength and stiffness required to produce 
good film screen contact in larger size cassettes. Car- 

45 bon fiber reinforced thermoset resins are commonly 
used, in spite of their great cost. Aluminum is generally 
suitable, in the wavelengths used for general radiogra- 
phy, however it is unsuitable at the longer wavelengths 
used in specialty procedures, such as mammography. 

so [001 1 ] Commonly available x-ray cassettes comprise 
a front cover hingeably attached along a first edge to a 
back cover, with latch means provided along a second 
edge opposite said first edge, to maintain closure of 
said cassette, during an x-ray procedure, and to allow 

55 opening of said cassette for loading an unexposed x-ray 
film, and for removing an exposed x-ray film. Light lock 
means are provided around the perimeter of said covers 
to render said cassette light tight when said cassette is 
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closed. Intensifying screens are each adhered to resil- 
ient foam pads, which are subsequently adhered to the 
interior surfaces of said covers. The thickness of the 
foam pads, and the stiffness of the foam material is cho- 
sen such that the form pads are partially compressed 5 
within the closed cassette, thus urging the intensifying 
screens into contact with an x-ray film placed therebe- 
tween. 

[0012] Higher levels of contact pressure between 
screens and film produce more intimate contact, and 10 
help squeeze out air that may have been trapped 
between the film and screen surfaces when the cas- 
sette was closed, said entrapped air preventing intimate 
film/screen contact. 

[001 3] Higher internal pressures also result in greater is 
cassette deformation, resulting in non-uniform internal 
pressures, and potential separation of perimeter light 
lock elements. 

[0014] Currently available cassettes represent a 
series of compromises within which the various cas- 20 
sette designers have variously balanced the desire to 
have intimate film/screen contact against the practical 
aspects of the structural requirements dictated by high 
contact pressures, the attenuation levels of structurally 
superior materials, and the cost of cassette materials 25 
and manufacturing processes. 

[0015] An example of one such commonly available 
general purpose radiographic cassette, manufactured 
by the Eastman Kodak Company, of Rochester, New 
York, and sold under the name "Kodak XJDMATIC Cas- 30 
sette", comprises two aluminum panels 0.063" thick, 
each being insert molded into a thermoplastic border 
material which hingeably connects the two panels, 
along one edge of each, and forms a series of cooper- 
ating perimeter ribs and grooves around three sides of 35 
each panel, for the purpose of excluding light from the 
closed cassette. An "L" shaped stainless steel structural 
member is attached to each of the two remaining edges 
with up to 24 rivets in the larger size cassettes. Two alu- 
minum extrusions are also attached at the said remain- 40 
ing edges, to provide light lock structure along the fourth 
side of the closed cassette. One of said extrusion is 
attached adhesively, the other in conjunction with the 
process of attaching one of the "L" shapes, and utilizing 
the same rivets as used to attach the shape. Latch- 45 
ing of the cassette in the closed position is accom- 
plished by engaging a latch piece, spot welded to one of 
the "L" shapes, with a hook, suspended from a pin, said 
pin supported by a knuckle plate, said knuckle plate 
adhesively bonded to the second "L" shape. A lever, so 
also suspended from said pin is rotated to deflect said 
hook from its engaged position, to enable opening the 
cassette. Two springs urge the hook, and the lever, 
toward their first positions whereby the cassette is 
latched. A recess in one of the aluminum panels is 55 
formed by a stamping process, to provide clearance 
under the lever, to allow manual operation of the lever, 
when the cassette user desires to open the cassette. 



[0016] To complete the cassette, a layer of lead foil is 
applied to the interior face of the back panel, and foam 
pads are then adhesively bonded to the interior of the 
first cover, and atop the lead foil, and the intensifying 
screens are adhesively bonded to the opposite sides of 
the foam pads, such that the phosphor coated surfaces 
of said screens are urged against one another, or 
against an x-ray film placed therebetween, when the 
cassette is closed and latched. 
[0017] Prior to assembly, the aluminum panels are 
formed into a curved shape, to enable them to act as 
springs, applying pressure to the foam pads, to partially 
compress them, substantially uniformly, when the cas- 
sette is closed, for the purpose of applying pressure to 
the intensifying screens to urge them into intimate con- 
tact with the x-ray film placed within the cassette. Pres- 
sure in the range of 0.10 to 0.15 psi is attained in the 
currently marketed cassette, and this level of pressure 
demonstrates intimate contact over the entire area of 
the x-ray f im, when tested in accordance with methods 
prescribed by the American College of Radiography. 
[0018] The front cover of a cassette of the above 
described construction will attenuate 26% of an imaging 
beam generated at the x-ray wavelengths created by a 
100 kv excitation voltage applied to an x-ray generator, 
with 3mm aluminum filtration at the generator, with no 
scatter control, and with no other absorber in the beam. 
At slightly longer wavelengths generated at 80 kv exci- 
tation, the attenuation is 30%, and at yet longer wave- 
lengths generated at 60 kv excitation, the attenuation 
reaches 36%. 

[0019] Some cassettes are manufactured utilizing car- 
bon fiber reinforced epoxy panels of equivalent struc- 
tural performance, for the front cover only. Such carbon 
fiber panels will typically attenuate 1%, 2% and 2.5% of 
the above imaging beams, a significant decrease in 
attenuation, albeit, at a panel cost of ten to twenty times 
the cost of the vinyl clad aluminum panel it replaces. 
[0020] The above-described cassette, featuring two 
vinyl clad aluminum panels, completely assembled, and 
including film and intensifying screens, in a 35 x 43 cm. 
size, as is commonly used for procedures such as chest 
x-ray, comprises 49 discrete components, including fas- 
teners and adhesive applications, and weighs 5.70 
pounds. Such a cassette has proven to be robust in 
usage, remaining serviceable for 10 years or more, 
experiencing many thousands of reloadings, an equiva- 
lent number of insertions and removals from various x- 
ray apparatus, occasional accidental drops, and in 
some cases, innumerable instances where the cassette 
is placed directly under a patient, and bears the weighs 
of the patient, as when the cassette is used for portable 
radiography at bedside. 

[0021] While the above described cassette is widely 
utilized, it would be desirable to provide x-ray cassettes 
utilizing lower cost materials and/or processes; having 
equally high internal contact pressures, to insure excel- 
lent image quality; while minimizing the imaging beam 
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attenuation of the front panel of the cassette, to reduce 
patient irradiation levels. It would be further desirable to 
provide a cassette which is structurally equivalent to the 
current cassette; and which is lighter in weight, for port- 
ability. Furthermore, it would be desirable to reduce the 
number of discrete parts comprising an x-ray cassette 
assembly, to further reduce weight, and to further 
reduce parts manufacturing and assembly costs. 

SUMMARY OF THE INVENTION 

[0022] The present invention is di rected to overcoming 
one or more of the problems set forth above. Briefly 
summarized, according to one aspect of the present 
invention, an x-ray cassette comprising: a front panel 
and a back panel formed from a material comprising a 
metal/polypropylene/metal sandwich, the front and the 
back panels held together by fastening means to create 
a cavity between the panels; an x-ray film contained 
within the cavity between the first panel and the second 
panel held together by fastening means; and at least 
one intensifying screen held in contact with the x-ray 
film. The invention preferably employs aluminum as the 
metal sheets. 

[0023] An improved x-ray cassette has been designed 
and fabricated, utilizing prepainted panels of a compos- 
ite aluminum/polypropylene/aluminum material manu- 
factured by Hoogovens, Bv, of the Netherlands. This 
material, developed for use in the automotive industry, 
comprises a 0.064" thick solid polypropylene core, to 
each side of which is laminated a 0.008" thick aluminum 
skin. This construction is slightly stiffer than the 0.063" 
thick vinyl clad solid aluminum panel used previously 
and is 70% lighter than the prior panel. The previous 
insert molded thermoplastic border is retained, as it pro- 
vides excellent light integrity, excellent shock resist- 
ance, if the cassette should happen to be dropped, in 
addition to providing the hinge function to enable the 
opening and closing of the cassette. 
[0024] There are multiple types of Hylite available 
from Hoogovens. Panels can be obtained with different 
core thicknesses, different skin thicknesses, and differ- 
ent skin material properties. The material chosen for the 
manufacture of the x-ray cassette features a core thick- 
ness of 0.064" with 0.008" thick skins of high temper 
aluminum, such as AA5182-H18. This structure pro- 
vides a panel which is slightly stiffer than the prior art 
solid aluminum panel and giving it sufficient yield 
strength to prevent loss of panel shape in normal usage 
and providing sufficient dent resistance. 
[0025] Two custom aluminum extrusions are utilized, 
one on each fourth side of each panel, to provide the 
structural reinforcement required, to cooperate to 
exclude light from entering through the fourth edge of 
the cassette. Furthermore, these extrusions each fea- 
ture a channel section for receiving the fourth edges of 
the cassette panels, to provide for high strength adhe- 
sive bonding of the extrusions to the cassette panel 



edges. The above described extrusions, while providing 
structural equivalence to the prior cassette, along said 
fourth sides, result in a further weight reduction, and a 
reduction in the number of discrete parts required. 

5 Latching of the cassette is accomplished in a conven- 
tional manner. The lead foil, foam pads, and screens are 
assembled in the matter of the prior cassette. 
[0026] The complete improved cassette for the same 
35 x 43 cm. size as discussed for the prior art cassette 

io weighs 3.75 pounds, a 34% reduction in overall weight. 
[0027] The front cover of the improved cassette, while 
overall thicker than the front cover of the prior cassette, 
attenuates the imaging beam less. In the prior cassette, 
the majority of the beam attenuation was in the 0.063" 

is thick aluminum panel, with the 0.010" thick vinyl cover- 
ing contributing only slightly to the attenuation. The 
composite panel material utilized in the construction of 
the improved cassette has only 0.016" total thickness of 
aluminum, approximately 25% of the aluminum used in 

20 the prior panel, whereas the majority of the thickness of 
the improved cassette panel is comprised of polypropyl- 
ene, which is highly transparent to x-rays. Measured 
attenuation of the improved panel is 8% at 100 kv exci- 
tation. 10% at 80 kv excitation, and 12% at 60 kv excita- 

25 tion. This attenuation performance is closer to the 
performance level of carbon fiber panels, however, the 
material cost for the aluminum/polypropylene/aluminum 
composite panel is approximately equivalent to the 
material cost for vinyl clad 0.063" solid aluminum pan- 

30 els, thus the improved cassette offers the potential for 
reducing patient irradiation, without incurring a severe 
cost penalty. 

[0028] The invention envisions that stiffer or more sta- 
ble material then conventional Hylrte is desirable for x- 

35 ray cassettes. X-ray cassettes within the prior art as well 
as the present invention are maintained in a closed con- 
dition throughout the majority of their useful life. Thus 
cassette panels are under stress throughout normal life- 
time requiring that stiff or stable material be employed in 

40 the construction of the cassette panels so that the pan- 
els retain their intended shape. Accordingly, various 
means are disclosed to provide stiffer panels or a more 
stable material to construct the panels to prevent 
"CREEP" which is the deformation of material over time 

45 at stress levels below the material yield point. The stiff- 
ening means can comprise embossed edges to the 
panels, a stiffening dip added to one or more outside 
edges of the panels, or hemming the edges of the pan- 
els. Stabilizing the core material to minimize creep can 

so be accomplished by the addition of glass fibers or other 
fillers into the polypropylene, or by replacing the poly- 
propylene with alternate thermoplastic materials having 
a higher creep resistance such as polycarbonate. 
[0029] These and other aspects, objects, features. 

55 and advantages of the present invention will be more 
clearly understood and appreciated from a review of the 
following detailed description of the preferred embodi- 
ments and appended claims, and by reference to the 
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accompanying drawings. 

Advantageous Effect Of The Invention 

[0030] The present invention has the advantages of s 
providing a cassette that is, essentially, as lightweight 
as the carbon f foer reinforced cassettes of the prior art 
that have a cost equivalent to the vinyl clad aluminum 
cassettes described in the prior art. The present inven- 
tion also provides a cassette that has the structural 10 
strength of the prior art cassettes made from vinyl clad 
aluminum. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

[0031] 

Fig. 1 is an oblique perspective view of an improved 
x-ray cassette, showing the cassette in a closed 
condition. 20 
Fig. 2 is an oblique perspective view of the cassette 
of Figure 1 , showing the cassette in an unlatched 
state, and showing the cassette partially opened. 
Fig. 3 is an oblique perspective view of the cassette 
of Figure 1 . showing the cassette opened to a posi- 25 
tion to receive an x-ray film. 
Fig. 4 is a partial cross-sectional view of the cas- 
sette of Figure 1, taken along line A-A in Figure 1, 
illustrating the construction of the side edge of the 
cassette. 30 
Fig. 5 is a partial cross-sectional view of the cas- 
sette of Figure 1. taken along line B-B in Figure 1. 
illustrating the construction of the hinge edge of the 
cassette. 

Fig. 6 is a partial cross-sectional view of the cas- 35 
sette of Figure 1 , taken along C-C in Figure 1 , illus- 
trating the construction of the front edge of the 
cassette. 

DETAILED DESCRIPTION OF THE INVENTION 40 

[0032] The following discussion is made referring to 
Fig. 1, which is an oblique perspective view of an 
improved x-ray cassette 10 in a closed condition, in con- 
junction with Fig. 2, which illustrates cassette 10 in a 45 
partially opened position. 

[0033] The improved x-ray cassette 10 is designed to 
be fabricated with panels 12, 14 utilizing prepainted 
panels formed from a composite that preferably com- 
prises aiuminum/polypropylene/aluminum material so 
manufactured by Hoogovens, Bv, of the Netherlands. 
The composite material, originally developed for use in 
the automotive industry, comprises a 0.064" thick solid 
polypropylene core to which is laminated on each side a 
0.008" layer of aluminum. This composite material used ss 
in the construction of panels 12, 14 for cassette 10 is 
slightly strffer than the 0.063" thick vinyl clad solid alumi- 
num panel previously employed by the prior art. Moreo- 



ver, the panels 12, 14 for cassette 10 made from this 
composite are 70% lighter than prior art cassette panels 
made from vinyl clad aluminum . The panels 12, 14 are 
formed from the composite material by traditional sheet 
metal forming methods such as roll forming, stamping, 
or stretch forming. 

[0034] Border 16 is thermoplastic elastomer such as 
polyurethane that provides excellent light integrity, as 
well as excellent shock resistance. It is important that 
the cassette 10 be light tight. If cassette 10 should hap- 
pen to be dropped border 16 prevents damage or mis- 
alignment of the cassette panels. Additionally, border 16 
provides the hinge function to enable the opening and 
dosing of the cassette 10. The opening and closing of 
cassette 1 0 is facilitated by latch 30 within latchwell 34. 
[0035] Fig. 3 is an oblique perspective view of the cas- 
sette of Figures 1 and 2, in an opened position which is 
typically the position used to receive an x-ray film. The 
front panel 12 of the improved cassette, while thicker 
than the front cover of prior art cassettes, attenuates the 
imaging beam less. The composite panel material uti- 
lized in the construction of the improved cassette has 
only 0.016" total thickness of aluminum, approximately 
25% of the aluminum used in the prior panel, whereas 
the majority of the thickness of the improved cassette 
panel is comprised of polypropylene, which is highly 
transparent to x-rays. Measured attenuation of the 
improved panel is 8% at 100 kv excitation, 10% at 80 kv 
excitation, and 12% at 60 kv excitation. This attenuation 
performance is closer to the performance level of car- 
bon fiber panels, however, the material cost for the alu- 
minum^olypropylene/aluminum composite panel is 
approximately equivalent to the material cost for vinyl 
clad 0.063" solid aluminum panels. Thus the improved 
cassette offers the potential for reducing patient irradia- 
tion, without incurring a severe cost penalty. 
[0036] It is envisioned "CREEP" resistance to the cas- 
sette will be necessary for the cassette to hold its shape 
in extreme conditions. A more "CREEP" resistant cas- 
sette may be desirable than the cassette provided using 
aluminum/polypropylene/aluminum manufactured by 
Hoogoven Hylite BV. Accordingly, various means are 
disclosed to provide these "CREEP" resistant means. 
The "CREEP" strength can be increased by embossing 
the edges to the panels, by utilizing stiffening clips 
added to the outside edges of the panels, by a polycar- 
bonate material used in place of the thermoplastic core, 
or utilization of a filler or reinforcement in the core. Such 
a filler can be selected from: a glass substance; talc; 
calcium silicate; calcium carbonate; or mica. It is envi- 
sioned that "CREEP" resistance can be obtained by 
adding reinforcement to the aluminum, to the polymer, 
by changing the aluminum alloy, or by changing the type 
of polymer core. 

[0037] Fig. 4 is a partial cross-sectional view of the 
cassette of Figure 1 , taken along line A-A in Figure 1 , 
illustrating the construction of cassette 10 in the area of 
the hinged edge 15. The front and back panels 12, 14 
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are illustrated comprising a polypropylene core 42 
sandwiched between two thin skins of aluminum 41 , 43. 
A urethane border 16 is formed on the outside edges of 
panels 12. 14. The border 16 is shown in more accurate 
detail around hinge 45. Hinge 45 has contours that cre- 
ate light lock features 48. X-ray film 5 is sandwiched 
between intensifying screens 4, 6. There are two resi l- 
ient foam layers 8, 9 that app ly force _to_ intensifying 
scre ens^, 9. The lead foil 46, foam layers 8. 9 and 
screens £ 6 are assembled in a manner similar to prior 
art cassettes. 

[0038] Fig. 5 is a partial cross-sectional view of the 
cassette of Figure 1 , taken along line B-B in Figure 1 , 
illustrating the construction of the side edge of the cas- 
sette. The main feature illustrated by this Fig. 5 is the 
light lock 56 made from urethane. The front and back 
panels 12. 14 are illustrated comprising a polypropylene 
core 42 sandwiched between two thin strips of alumi- 
num 41 , 43. A urethane border 16 is formed on the out- 
side edges of panels 12, 14. X-ray film 5 is sandwiched 
between intensifying screens 4, 6. There are two resil- 
ient foam layers 8. 9 that apply force to intensifying 
screens 8, 9. 

[0039] Fig. 6 is a partial cross-sectional view of the 
cassette of Figure 1. taken along C-C in Figure 1 . illus- 
trating the construction of the front edge 70 of the cas- 
sette. Two custom aluminum extrusions 22. 24 are 
utilized on front edge 70 of the cassette, to provide the 
structural reinforcement required for the cassette 10. 
and to cooperate to exclude light from entering through 
the front edge 70 edge of cassette 10. Furthermore, 
extrusions 22. 24 feature channel sections 72, 74 for 
receiving the edges 82, 84 of the cassette panels 12, 14 
and to provide high strength adhesive bonding of the 
extrusions 22, 24 to the cassette panel edges 82. 84. 
The above described extrusions 22, 24, while providing 
structural equivalence to the prior cassette, along the 
front edge 70 of cassette 10, also result in a further 
weight reduction, and a reduction in the number of dis- 
crete parts required. 

[0040] To facilitate understanding, identical reference 
numerals have been used, where possible, to designate 
identical elements that are common to the figures. 

Claims 

1 . An x-ray cassette comprising: 

a front panel and a back panel formed from a 
composite material of at least three layers in an 
aluminumrthermoplastic/aluminum sandwich, 
the front and the back panels being operatively 
hinged together by a hinging element attached 
to the panels so as to form a cavity between the 
panels; 

an x-ray film contained within the cavity 
between the first panel and the second panel; 
at least one intensifying screen held in contact 



with the x-ray film; and 

a latching mechanism to open and close the 
cassette. 

5 2. The invention of claim 1 further comprising stock 
resistance means for impact resistance. 

3. The invention of claim 2 wherein the shock resist- 
ance means further comprise a thermoplastic elas- 

w tomer border. 

4. The invention of claim 1 further comprising reinforc- 
ing means contained on at least one of the sides for 
increasing structural strength of the cassette. 

15 

5. The invention of claim 4 wherein the reinforcing 
means further comprises at least one extrusion 
formed from an opaque material on at least one of 
the side of the cassette. 

20 

6. The invention of claim 5 wherein the extrusion is 
formed from aluminum. 

7. The invention of claim 5 wherein the extrusion has 
25 a channel formed that can operatively couple to an 

edge of a panel. 

8. The invention of claim 1 wherein the thermoplastic 
material further comprises polypropylene. 

30 

9. The invention of claim 1 wherein the intensifying 
screen is held against the X-ray film by a resilient 
element. 

35 10. An x-ray cassette comprising: 

a front panel and a back panel formed from a 
material comprising a metal/polypropyl- 
ene/metal sandwich, the front and the back 
40 panels held together by fastening means to 

create a cavity between the panels; 
an x-ray film contained within the cavity 
between the first panel and the second panel; 
and 

45 at least one intensifying screen held in contact 

with the x-ray film. 



50 



55 



6 



EP0 919 859 A2 




7 



EP 0 919 859 A2 




8 



EP 0 919 859 A2 




EP 0 919 859 A2 




10 



EP 0 919 859 A2 




RNSDOCID <FP 0<»1QB^OA: 



(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(88) Date of publication A3: 

08.09.1999 Bulletin 1999/36 

(43) Date of publication A2: 

02.06.1999 Bulletin 1999/22 

(21) Application number: 98203143.7 

(22) Date of filing: 18.09.1998 



01) EP 0 919 859 A3 

EUROPEAN PATENT APPLICATION 

(51) IntCI 6 : G03B 42/04 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE 

Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 30.09.1997 US 940773 

(71) Applicant: 

EASTMAN KODAK COMPANY 
(a New Jersey corporation) 
Rochester, New York 14650 (US) 

(72) Inventors: 

• Budinski, Kenneth G., 
Eastman Kodak Company 
Rochester, New York 14650-2201 (US) 

• Robertson, Jeffrey C, 
Eastman Kodak Company 
Rochester, New York 14650-2201 (US) 



• Corby, Kenneth D., 
Eastman Kodak Company 
Rochester, New York 14650-2201 (US) 

• Wendlandt, William C, 
Eastman Kodak Company 
Rochester, New York 14650-2201 (US) 

• Budinski, Michael K., 
Eastman Kodak Company 
Rochester, New York 14650-2201 (US) 

• Steklenski, David J., 
Eastman Kodak Company 
Rochester, New York 14650-2201 (US) 

(74) Representative: 

Lewandowsky, Klaus, Dipl.-lng. 
Kodak Aktiengesellschaft, 
Patentabteilung 
70323 Stuttgart (DE) 



(54) Improved x-ray cassette 

(57) A light weight x-ray cassette formed from Hylite 
which is an aluminum/polypropyiene/aluminum mate- 
rial. The cassette comprises: a front panel and a back 
panel formed from the Hylite composite material with 
the front and the back panels being operatively hinged 
together by a hinging element attached to the panels so 



as to form a cavity between the panels; an x-ray film 
contained within the cavity between the first panel and 
the second panel; at least one intensifying screen held 
in contact with the x-ray fflm; and a latching element to 
open and close the cassette. 



FIG. 4 




Printed by Xerox (UK) Business Services 
2 16 7/3 6 



EP 0 919 859 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 20 3143 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int.CU) 



US B 475 230 A (STUMPF FRIEDRICH 
12 December 1995 (1995-12-12) 
* claim 1 ; figure 1 * 



ET AL) 



US 5 086 446 A (BAUER WALTER 
4 February 1992 (1992-02-04) 
* cl aim 1 ; figure 1 * 



ET AL) 



US 4 110 624 A (C0NTEAS ALEXANDER P) 
29 August 1978 (1978-08-29) 

* abstract; figure 1 * 

US 3 594 576 A (MULLER-RECH HANS JOSEF ET 
AL) 20 July 1971 (1971-07-20) 

* claim 1 ; figure 1 * 



1-10 



1-10 



1,10 



1-10 



G03B42/04 



TECHNICAL FIELDS 
SEARCHED (lnt.Ct.6) 



G03B 



The present search report has been drawn up tor all claims 



Si 
3 



THE HAGUE 



Date of completion ot the search 

12 July 1999 



Romeo, V 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document ot the same category 
A : technological background 
O : non-wntten disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the tiling date 
D : document cited in the application 
L : document cited for other reasons 

& : member ot the same patent family, corresponding 
document 



2 



EP 0 919 859 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 98 20 3143 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

12-07-1999 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 5475230 
US 5086446 



A 

A 



US 4110624 
US 3594576 



A 
A 



12-12-1995 
04-02-1992 



DE 



4340981 A 



29-08-1978 
20-07-1971 



0E 8910348 U 
NONE 



AT 
BE 
DE 
GB 



287863 B 

734023 A 

1812664 A 

1213437 A 



2 

uj For more details abo ut this annex : see Official Journal of me European Patent Office, No. 1 2/82 



08-06-1995 
19-10-1989 



10-02-1971 
04-12-1969 
16-07-1970 
25-11-1970 



3 



BNSDOCID: <EP_ 0919B59A3 I > 



